Landslide dam, a common disaster around the world, always forms landslide lake because of blocking the river. Landslide lake is always with potentially immense hazard from rapid release of a large of water masses. Nowadays, with the development of remote sense technology, remote sensing big data has been widely applied to disaster monitor, which has broad prospect in landslide lake monitor. This study provided the processing flow of remote sensing image and flow of technology system in the landslide lake monitor based on remote sensing big data, which have been successfully applied to Baige landslide lake monitor. The result shows remote sensing technology as an objective, fleet and dynamic change of landslide lake with large monitor range and meets the requirement of all-weather dynamic monitor of landslide lake, which will provide basic information of landslide lake for decisionmaking departments to make disaster prevention and reduction. Lastly, the research points out the disadvantage of landslide lake monitor based on remote sensing big data. Drone images and aerial images will be an important supplement to remote sensing big data for landslide lake monitor.
INTRODUCTION
Landslide dam was a common disaster around the world (Costa and Schuster, 1988) , which always formed the landslide lake with potentially immense hazard from rapid release of a large of water masses. There were over 100,000 deaths downstream caused by the Dadu landslide dam break in Sichuan Province China in 1786 (Dai et al, 2005) . The main trigger factors of landslide lake were strong earthquake and heavy rain (Wang et al, 2013) , Fan (2008) counted more than 800 landslide lakes caused by the Mw 7.9 Wenchuan earthquake in Sichuan Province, China. In terms of genesis, Schuster and Costa (1986) analysed 135 landslide lakes around the world, and the result showed that volcanic eruptions could also form landslide lakes. Yang (2008) studied the cause of typical 140 landslide lakes, landslide is the main reason of the landslide lake. In conclusion, landslide lakes formation conditions are the result of internal and external forces (Zhu, 2012; Zhao, 2015) .
Lots of achievements have been obtained based on previous study. Scholars on many fields have done a lot of research on the landslide lake. Wang (2016) simulated flow process line using slope stability analysis based on circular slip mode in dam breaches in the progress of landslide dam. Meanwhile, this theory was successfully applied on the flood discharge of Tangjiashan landslide lake and Ludian landslide lake. Scholars also did lots of work on the stability of landslide dam through the analysis of the dam parameters and empirical formula (Dong et al., 2009; Xu et al., 2009) . Flood evolution study of landslide dam break is another important content. Hou (2019) simulated flood discharge of Baige landslide dam based on improved two-dimensional hydrodynamic model. Landslide dam break flood accurately simulated was good for supporting disaster-relief and decision-making.
Landslide dams always occurred with bad weather and evil natural conditions. It is very difficult to promptly and quickly obtain the situation at the scene of the disaster. Especially, landslide lakes triggered by the earthquake were widely distributed and formed in large numbers (Peng et al, 2014; Shi et al, 2015) . Hence, How to monitor the landslide lake effectively and quickly is very important. Remote sensing as a powerful and objective tool for earth observation was always applied for natural disaster monitor (Sharma et al, 2019; Kaku, 2019; Liu et al, 2019; Hoque et al, 2017; Liu et al, 2016; Westen, 2013; Zhang et al, 2012) . In recent years, remote sensing technology has achieved rapid development. More than 150 satellites had been in orbit by the end of 2017 in China. The spatial and temporal resolution of satellite images were getting higher and higher. Hence, remote sensing technology had great potential in landslide lake disaster monitor.
Lots of research has been done using remote sensing technology applied on landslide lake monitor. Dong (2014) inferred landslide dam geometry using remote sensing images rapidly assessed landslide dam geometry related to dam-breach hazard critical parameters. Fan et al (2010) analysed the location, distribution characteristics and risk assessment for earthquakeinduced landslide lake using multiplatform remote sensing imagery data in Wenchuan 7.9 earthquake. Meanwhile, monitoring and assessing of landslide lakes formed after the Wenchuan earthquake was based on remote sensing image classification and multitemporal remote sensing data (Xu et al, 2010; Liu et al, 2009 ). This paper relied on multitemporal and multiple sensors remote sensing data for Baige landslide lake disaster monitor.
STUDY AREA

Disaster Progress
There were the occurrences two landslide lakes in the Jinsha River on the border of Jiangda County and Baiyu County in 2008. The first landslide lake formed at 22:06 PM on October 10, 2018, then, breach occurred on the right of the first landslide dam, Dam burst had a flow of more than 5,000m 3 /s. The first landslide lake disaster was eliminated until On October 16, 2018. What' more, the second landslide occurred at the site of the first landslide and formed landslide lake result from landslides blocking the Jinsha River at 17:40, on November 3, 2018. An artificial discharge tank began to discharge to eliminate the disaster at 10:50 AM, on November 12, 2018. The water level maintained stable and the disaster was obviated until 8:00 AM on November 15, 2018.
Study Area
Jinsha River is the upper region of the Yangtze River, which has a length of 3486 km and a drained area of 4.8×105 km 2 from Heyuan Region Qinghai Province to Yibin City Sichuan Province (Du et al., 2013) . Jinsha River, located in the Qinghai-Tibet Plateau and North Yunnan Plateau, was also called Sheng River, Li River, Bulei River or Buliechu River in ancient times, has a total river fall of about 3300 m and an average slope of 0.145% (Yuan et al, 2019) . The geographic location of the Jinsha River is between 90°-105° east longitude and 24°-36° northern latitude (Song et al, 2012) . This area had frequent geological activities and frequent geological disasters (Zhang, 2011) . 
Data
This paper utilized multi-sensor remote sensing images for landslide lake monitor. However, weather conditions were often more complex during the occurrence of landslide lake (Xiong et al, 2012) . The data used in this study as follows:
Gaofen-2 image (GF-2):
Gaofen-2 satellite was successfully launched on August 19, 2014 and the first image was obtained on August 21, 2014. Gaofen-2 satellite was independently developed by China and the first civilian optical remote sensing satellite with a spatial resolution of more than 1 meter, which carried 3.2m multispectral camera and 0.8m panchromatic camera. The main parameters of Gaofen-2 were showed as in Table1.
Parameters
Camera panchromatic camera 0. Beijing-2 image (BJ-2):
Beijing-2 satellite was successfully launched on 00:28 AM on July 11, 2015. With the design life of seven years, Beijing-2
The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLII-3/W10, 2020 International Conference on Geomatics in the Big Data Era (ICGBD), 15-17 November 2019, Guilin, Guangxi, China could provide remote sensing data with global coverage, high time resolution and high spatial resolution. Beijing-2 satellite also could provide spatial information support for land and resources management, agricultural resources investigation, ecological environment monitoring, urban comprehensive application and other fields. The main parameters of Beijing-2 were showed as in Table1. Sentinel-1A satellite was successfully launched on April 3, 2014. Sentinel-1A satellite carries C-band imagers at 5.405 GHz and offered a 12-day revisit period (Torbick et al., 2014) .
The main parameters of Sentinel-1A satellite are showed in 
Landslide Lake Extraction Method
Landslide lake always formed a large lake result from blocking river by landslide and debris flow (Schuster and Costa., 1986). Therefore, extraction of landslide lake was essentially water extraction.
On optical images, the absorption of electromagnetic waves from natural water was obviously higher than most of other surface objects, so the total radiation level of water was lower than other surface objects, and remote sensing image colour presented pale. The influence of water in the near infrared and middle infrared bands was very obvious. However, the absorption energy of vegetation and soil in these two bands were small and had high reflectivity result from low reflection energy of water in these two bands. Hence, water reflectivity in the near infrared and middle infrared bands was different from vegetation and soil reflectivity. We could construct corresponding indexs for water extraction, such as NDWI et al in optical multiband image (Yi and Wang., 2007) .
In the radar image, the absorption of radar wave by water is quite complete. and the boundary between land and water was black and white. We could distinguish water body from other ground objects by setting suitable threshold value based on gray level difference between water and other ground objects (Yang et al., 1998) .
Technology System
The heavy rain and strong earthquake were main trigger factors for the occurrence of landslide lake. It was often rainy and
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Figure 3. Flow chart of technology System
After the landslide lake formed, we should investigate and survey transit satellite and prepare to download corresponding remote sensing images in the first place. Some necessary preconditioning work should be carried out as showed in Figure  2 . Meantime, it was very important to check weather conditions. If it is not cloudy, we should select optical image to monitor the landslide lake, and we can extract water body by visual interpretation, NDWI and other classification methods in multispectral image. but, water body extraction only by visual interpretation results form only one band in panchromatic image. However, it was cloudy, it's feasible to use radar images to monitor the landslide lake and extract the water range. Based on remote sensing big data, we could monitor the landslide lake in time series from the occurrence of landslide lake to the disappearance of landslide lake. we could monitor the landslide lake in time series from the occurrence of landslide lake to the disappearance of landslide lake. After the pre-disaster image and post-disaster image were compared, landslide lake distribution was obtained on two phases before and after landslide lake. The areas with obvious changes in water area were probably the disaster areas. In addition, landslide lake in time series monitor was a basis for supporting landslide lake disaster-relief and decision-making, such as landslide dam parameters, lake water level and lake water area.
RESULT
From the flow chart above, remote sensing big data was applied to monitor Baige landslide lake. This study selected the The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLII-3/W10, 2020 International Conference on Geomatics in the Big Data Era (ICGBD), 15-17 November 2019, Guilin, Guangxi, China Figure 4 and Figure 5 were pre-disaster and post-disaster images respectively. Figure 4 showed river width at Binda was 142m and Figure 5 showed 190m weir crest width and 280m weir crest length on post-disaster image. Figure 6 was false colour composite BJ-2 image and Figure 7 was water extraction result. Meanwhile, Figure 8 was Sentinel-1A image and Figure 9 was water extraction result. After the preconditioning of remote sensing images, Extraction of landslide lake water result showed in Figure 7 and Figure 9 . Black zone represented water area and white zone indicated non-water areas. We could analyze landslide lake change based on water area changes. Landslide lake water area increased from Landslide lake, as a second geological disaster with potential hazard always caused huge disaster result from landslide dam break. Remote sensing technology, as an objective, fleet and dynamic tool with wide monitoring range, had a great advantage in landslide lake monitor. With the development of remote sensing technology, remote sensing big data could meet the requirement of all-weather dynamic monitor of landslide lake, which would provide basic information of landslide lake for decision-making departments to make disaster prevention and reduction.
In aspect of actual landslide lake monitor, this study systematically introduced the application of remote sensing big data for landslide lake monitor. After the occurrence of landslide lake, we should select suitable remote sensing images, if it was cloudy, radar images were collected. If it was not cloudy, optical images were collected. Then, some necessary precondition steps were carried out. Lastly, we would construct remote sensing images for landslide lake monitor in time series.
SUGGESTION
In landslide lake disaster monitor, we should considerate using aerial image and drone image to monitor landslide lake disaster. Especially it is cloudy, drone image could obtain higher resolution optical images. Besides, drone image also obtained topographic data, which played a vital role in landslide lake disaster relief. Nowadays, application of remote sensing big data meet real-time dynamic monitor of landslide lake. The next step will focus on predicting landslide lake water level based on remote sensing, rainfall forecasting products, hydrological model. Lastly, assessing appearance time of dam overtopping and evaluating the stability of landslide dam by dam parameters should be considered were based on geotechnical mechanics knowledge.
